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1. Q2M-S/dlA-1(£e)_H 



( 



27-3 





1020020001118 
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^TT 3^ ^K 1 ^ t^lg, ZL^-I; ^ JL^SS. 1^ ^ 



mn*\ i] 
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2002/11/7 



7fl-id^ ^w>^^^ IMPROVED PROCESS FOR THE PREPARATION OF 

SIMVASTATIN} 

31*1^ ^m^ilS. A}-g-B|^r ^>7l 1^ 



#71 S^flH 1^1 ^«>^h!^. p^o] ^=l(Merck) aflq^AHH ^*]<q ^ 

HMG-CoA(3-hydroxy-3-methylglutaryl CoA) ^-SJL^* Jl^^-^S. *i Sfl th2-^*l , JL*]% 
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F 1020020001118 #^ 2002/11/7 

m>H.^ j=l«*| -g.^=6fl -f^tb ^-^^ «MMi=h 5Eth ^el^ t 

*H tS^Djfi] ^4 ^^tt ^l>d ^BH^SolE. tfti^^ Ab42-^ 

<5> ^ViE*^ Pfl-f cf^tb *H^t *r «>, 

<6> S^B^ 8'-^im^€^l7l« 7>^«fl^l &3L ^M7l* 

y o v ^^r SL^, ^Ml^*^ WO 98 12188*11 ^g-^ *jS.4$X|7l# SL^ SJ- 
H^^>J1 8'-^€^m^l7l^ ^^) 7 >^H pH^7]# J£^1> ^ iL^r ^.JL7j» 
^]7]^ 7flAlS]^ ojrf. O] tiV-g-^^7} fl-jl ^-§-^ #^o] 80%<>1# 

nfl-f ^0.14, Jl^r ^ &^3±&4r AW , 

<7> o"|<4 -ft-A}^ ^ clS. ^1^- ^ 5,393,893 Jl, *fl 4,582,915 S., *f| 5,763,646 

*fl 5,763,653 -fr^ ^ 299,656 3L ^ W0 99 45003 Jl<>11^ ffr 

7>^«fl^ Aj-Bflofl^ 8'-^|^Bim^l7H ^^71* *]3 
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1020020001118 #^ Q*}'- 2002/11/7 

^4^r #0.4, J^^^ -30 ifl*l -75°C°1*> ^r-g-S^o] At 1 

o}v] = <*7l4 v\\^B^o]^ ^A>-g-*}<^6> 4^, nf]4^ ^4 ^ 

^#o] ^S)ul, 7V^*B wV^-o] til^^^o.^. £5. SEtb #4^r 

&4. 

4^4 ^ 8'-^m^^^-Al7l» 7>^^-3T} Jl ^44^r ^ 
Pl^«i *1] 4,444,784 Mfe, *>7l #-§-4 14| 44^ v}<% ^o] ^.-fl^ 24 3.4^4 

^■in«7l7> *fl4^ 5)-^4 34 HBj^frriol acid)* SlQ'&SLsL ^^JL ^*fl 

^ -#45- f^l4 43. 7>««fl-Al^ ^*3*l-4 4 

4 4*(Diol) 4^## 4#, 4^-«:4 *1=^-Al 7 m t-^^^)^m7lS. J£ 

JL^H 3*^4 54 ^#^r ^l^oL, 4 A] -^71-^.4 v) tt^lS. 4"§-44 
8' -44 4 «f|S^Al7l» 444 64 2,2-4^^^4 4^4 #-§-47144 2,2-4*11 
^^^S ^Al^l 4* 44iS^-§-4 a 3 0.5.4 8'-44°JI 2,2-4 "A 1^4 
i^7l7> S.<y^ 44"4 74 slj:^ <^4^4€* ^ is^fo^t^e] 

s.« 4-8-44 t-^-€^^l€^l7l» 44^-2.3.4 4^3^-3. 44-4 14 ^4^4€-ir 

*l]2:*Rr tf'fH 71)444 fltj-. 
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7] sm*i 1 

€s}- ^ir^HlA^ 2,2-^11^^* ^$3^3. ^^71 TIM- #^1^1 ^^ltS^^?} 
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%^ 2002/11/7 



*r-8-*M loot; ji^oflA-i ^Ai^ife ^mtb S^^-S -ytfl Jfi&-g-#ol 

<n> ^qg, tfl^^- -S-^^^fl *fl 2000-15179 Sj-*H1 3^ ^*|- 

#7jHH $713. « t -^A>olH.» -^-71-g-Pfl ^ #4 W ^-g" 

«H <&-§"§: ^«8^7lJl, 8«-^*l^ *1=J*X|7H 2,2-^ ^M}-^^ £<3*Rr ^ 

^- ^^-a] e ^ sfl ^^^iu| ^ $71^ ^rv\) A>-g--gH ^-§-* #*8*l7l 

fe- 7flAi5)oi 5^. oi 7}^n wim^ £.3*3. s£ *HM BB>€. 

*l*r ^3 ^ 7K^*f)4Hfrfr ^"fc ^ fltHr Sl^-M- 

, tiling ZL7]-^| Alsfoi ^-.g. t _w.s.A>o]H.# a}-§--§H, w^a.3*l-S.rz.2}-3*| (thin layer 
chromatography)^. ^-§-^ *L«|-SMI* ^Hlvi €*r*l *8"3ML3. «>-§-ol -tf^-Jf 
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70%<>ll£ £-Wfe M-Bl-M. 10 

^^S. ^ ^rffe ^0.14 ^-§-°fl *M*Rr 2,2-t\vftyg^ 

Se^v^^ ^ N-jyLS.JE.^^o]TJl=5 3_if- 4.0 ^fj^ A>-§-£|-:e.5. aV-g- 

* ^#^1 *H3B-€ 2,2-^^1^^-^^- ^.^^ 

*1J=LS. fl-^H ^^-tb ^71 ^tt ^M^l ^£.3. ^tiVS) o] 6) Wfe 

^A)7l^ «^^r WlJU-sH * *fl, ^3 ^H^- ^l^S. JL^r, SE^r 

7]S\*} <&3L ^741^^1 1g-R-^iL5.*) W3 6.S 7l^^l £2* £fe ^ 

WW 8'-^^Mlh%Al7m 7>^^«(1*>JL ^^lfe ^7>^ 

#-§-#7^ tfcfc zj^j #741^ x\°$en &t£*}5i «>-g-s^o] 

^«fl ^3-^1 ^- 8'-fl*l^ aH33* #7fc ^7lf ^ €-«#ofl rfltb 7fl^ ^Jl 
oh ^7f#^ ?H=- ^1^^- «fl^*>7l 741^ 

27-10 



#3 2002/11/7 

A>-8-*>aL, 8*-$\x]$\ *lJ=-^l7l3 e>}^^ ^-§-^1 9X°] -#3l 0 l# 0 ti (Phase Transfer 
Catalyst: PTC)^ ^^^^lJEL 3L±r ^S.^S. 2 ?^'*]^ *r-&*H 

5L<£5l ^ JL^S. s^-^M 1 3 ^r^H* ^.4 -fM^Ml *\]^ ^ 

olJi «<H^3. ^IS^JL^- 3H4. 

[^3 ^ ^ *m 
<15> ^-71 ^j-^Hl ttfej- ^ ^oflA-l^., 

<ie> l) 23 5.w>^iil-#-a- ^a>s|- ^3)SHH 7}^r&n 

#-§-*l^ 33 ^-fr afl2:*Kr #31; 

<i7> 2) ^-71 33 2=e|^M: ^ ^-€^3 -3-1 s.^-a1 71^1 

<is> 3) #7l ^€ 53 3^#3r 83 2,2-tqp{|^Bl^ #5.^1 J=» -fr 

71-M f-^H 3-^1 93 *V3-#s.^-"&3Hs. SE^r 103 

i^^ois.^. ^7>^}#a-i 7>^^ai^ o.s.^1 a**HJ 73 a. 

<i9> s a-Q-SHb ^^.s 13 ^w>^#3 ^ls y J-^^- ^il^W. 
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<20> s(-^-XJ 1 




<26> sj-^J-^j 5 
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<3i> {s?mq 9] 
(R 1 ) 3 R 2 N+X- 

<32> [s^-^j 10] 

(R 1 ) 3 R 2 P I X" 

<33> ^H^, 

<34> R 1£. TQ-^ 1 tfl^ 207fl^ <£Zj ^^OIJT, 

<35> R 2^ e}-^ i vfl^] 20711^ <£zj, jfii^ iffl^H, 

27-13 



%n 2002/11/7 
<36> Xfe Ji-§- ^ SlSL?E.°]x^ . 

<37> o-|*} a-cj- 0.3. -g^V^ 4^-4 ^-t)-. 

<38> ^ ^ 7}^n ^Kg-^ ^#-^m^T-# ^r^Hr*] 

€• ^ 7]^1 £3*! ^t°J>, ^ #3}- Bim^ 1 : 4^ «1 

#3. #3HH ^f-i; -§-^Al?l #e)H^ oj-^h} (Claisen's alkali)* . 

StflS «H ^- c]^- ^Al^l ^>2] ^<3Ht} (Reagents for organic 

synthesis, Vol. 1, p. 153). 
<39> ^5)- ^f-^: J^^H 2^| 3.«V^^ 1.0 tfl^H 5.0 *-fl*l 15 *iHM- 

^ &SL^, 8.0 ifl^l 12 A>-g-^ ^o] b^^t}. 

<40> #4 nfl^^- i : 2 tfl^l 1 : 20 -^wlS. A>-g--Q- ^ 5^0.^ , s.^ 1 : 4 vflx] 

1 : 12^ ^M^l^r H}^^}-. 
<41> #4 pf|^ ^i£*J\$] A>-g-^^ ^A>^. Zj-g-ofl tfl§>^ 1 ifl^l 8tifl(vM), «>^*> 

7fe 4 ifl^l 6UH(v/wt)^ ^^H*}. 
<42> 7>^«fl ti>-g-^ ^rS.^ 20 ifl*l 80 °C, J**| 50 70*07} iaV^*H, wV 

* ^fe ^ 5 tfl^] 12 ^l^H^ ***|-th 

<43> ^ofl 7K^*fl ^-g-^ ^3}- 3** 4^4, 

#3} -B-7l-§-^ t -^A>ol^ A^g-*}^ w^ofl Jf-^» & 
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II 



#^ 2002/11/7 



^ «o Vl ?H 4^ SlS-IO 3 ^ *0 4,444,784 

JO, ^#3}- ^s^aVo] ^o]^( d i mer )^Bfl^ -¥-^#^1 ^"fi-3*l 98%ol^" 

^ jl^s ^ 959H^ jl^&S. ^ &t}. 

S-f-B] 7l€-o)l wl*H 10%^^- ^7}^ 90%^1^ -H^r-§- ^ 98%°l-#£) 

<46> SEtb, ^"B^ 8'--&l=^-^l7)« t-^-^^pfl^-M€7lS iLJL^Hr ^ 

^ ^(^1^ ^ *fl 4,444,784 JO, ^*H3*I S-^S. °]*H 

*>-§- SEtl # ^31 S^#^ ^-S- &5.<*\] 7]<a*>^ 90%o]^-^ ^ 98%°] ^ 

<47> 4= O}^ r}-^ ^ ^g-*!* °l-§-*M 7>1^ 

*H ^ol^fl^l 9£] ^<a-£^-^o]c H - 10 o| AV^-i^^L^-^ej- 

-S-'Hl €• #32f ^-Hl(azeotrope)^H , wjjii^ tij-f-^ol ^ « ^ w> 

°1 -&*Hb i&-%°.3,t£ SUS^M 95%c»l^ ^ 989H#^ 3* 
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irii^HHJEL-t- AV-g-^-o.^.^ sua 3^ 31*] 4^<>1 ^|M-o> 

Sh§-°1 6 31*1 8*1 Ml- ^ ^rf. 

-n-^l^W 0 ^, 31 J= ^-n-^ m c _ BllSSf-n-«!^^-£^--S-ii-T=l- 
a]JE., 31 m m #2. , 31 ^B}-n-SS^ ^"2.^- H. , 31S.&|-p11 li<y- 

H.^3-Ja._2.^fol t= -o] jio D j i oj ^ iffl ^ e ^ _ n _j=L ^ <y-2.^- w.^p>c1 e > 3]S^-n-^-€^" 

g.^£.^3±3,v}o]B. t 31 H S 5} 31 ^lii^Iin} o] = j 

^^HBl2H^i^5£^-y.^P>ol = , n-11§5l 31 ^li£^wSp}°l H , n-^^Sel^ms. 
il^ti^olH, n-SS^ h b} an ^i^SL^-ji H. , 3] S2l~n41Ii£t^S4 
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#3 2002/11/7 



^ 5^1 ^# l.o ^ofl cfl-sH 0.5 3.0 A>-§-% ^ oJob}, 0.8 1.5 

t^ofl rcj-s. 82] 2,2-^^1^-El^ fSe]^ 2 , 2-c] cfl ^ o.S^- 

^-^^1 ^Ol^f-*) 4,450,171J1)# ^§-«H ^IS^: ^ SU-^, ^^o.S. 
7>^Jl ( ZL A>-g-^ 50} j-^-g. 10 ^ofl cfl^ l.o xfl^l 3.0 

«>^3-3Ml*r 1.3 tfl^l 1.8 ^^M^. 

J*-*M 5^ 1.0 ^rHHl tfl^H 2.0 4.0 ^7]^ ^7>^- ^ 

Q SL^(v]^ ^ *ll 4,444,784 JO JiJL7l<?l ^M^l7]l- *fl7i*> 

°3 ^ ^ ^#^1 1^ ^«]-iB]-€* 90% ^ 99% ^£.3. 

4) ^Aj ^ *j--g-cq olsfl* <^ ^.o]x^ ^ TgT$sH ^$7} <=>]« ^AHHl ^ 

3^ 3£r 



<56> 7-[l^2^6^7^8^8a , (R)-^A>^=s.-2'(s),6 , (R)-c^p^l^-8 , (s)-•&l^Al-l•(s)-^-s^ 

]- 3(R),5(R)-^-er]^Al ^^cq ^^(^.^ 3 ^ j§^^) 
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sj-^m 2 3 

<58> ^AV^ i4o g1 §. 1- lOOml^l -g-SfM^uL <g^^ ol-g-^M 20 1:^. -fi- 

600mll- 7>*>^cf. 20T^H Sw>^H iQOgl- 7}-S>ul £.<|3 

^%o.5L 7><i«;^H 8 ^9} «]-§-Al^rf. # 150ml» 7l-S>al *M^8: #<£-^ 

*fl7^ cf-g- # 550ml5f ofliSfls 300ml» 7>^ ^ f^s_S. ^r£» 5-101C 

wV-g-^ 3E«V^A^ 6N-<£^M- *\*\*\ 7>§H PH« ^ 30^- 

^ W# 82g(^# : 98%)^- 
<59> ^ : 98.6% 

<60> ^ : 128 °C 

<61>1 H-NMR (<S,CDC1 3 ) : 5.98(d,lH), 5.80(dd,lH), 5.54(bs,lH), 4.33(m,lH) , 4.28(m,lH), 

3.98(m,lH), 2.51(bs,2H), 1.18(d,3H), 0.90(d,3H) 
<62> ^X\d\) 2 : 

<63> 6(R)-[2-(8' (S)--&lS.^l-2' (S) ,6' (R)-tq nfl H-l ' ,2' ,6' ,7' ,8' ,8a' (R)-«Ia>*1s.s.v+ = ^ 
-l , (S))^m]-4(R)--&l=^-3,4,5,6-^SBf«-l=S--2H-3£]^:-2-^ afla^-a^*] 4^ 3J. 
*#) 
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***H 3 $.i%q 4 



<65> s£X\ c$ loflAi ^-^j. 3 ^ ^ # 79g ^. ^ oH]b)1o]e 5 6 o m i of| 7 >«>ul f 

pHM-**«t 0.8g-8r 7V«r -**4H 3*1 # 3^*1* tf.. ^ 7 ]ofl 700ral 
» tfjl 30£-# 51«}-t!r ^ <^^>^cf. lOOmlS Aflajfc Jjt. ^a^M ^ 

73.5g(^: 98%) # -H^^tf. 

<66> & s. : 98.2% 

<6 7> -8- ^ : 125 -1261C 

<68> lH-NMR (a.CDCls) : 6.0(d.lH), 5.80(dd,lH), 5.54(bs,lH), 4.72(m,lH), 4.38(m,lH), 
4.23(bs,lH), 2.68(dd,2H), 2.39(m,2H), 2.15~1.78(m,9H) , 1.58-1. 18(m,4H) , 
1.19(d,3H), 0.90(m,lH) 

<69> -jjAlofl 3: 

<7 ^6(R)-[2-(8'(S)-*lJ=^Al-2-^^ 

-l , (S))^^]-4(R)-(^^^-3^-^^^^4Al)-3,4 )5>6 - EflS ^ 1 ^ s _2H-^^-2-^ 4 
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2J-*M 4 ^?j-4] 5 



<72> 800ml ^ #7j ^A]ofl 2<M ^4=-^ sj-t^ 43 ^ # 70g ^ 

-§-*H*m 4$. oln] tHt 43g* 7>^^cf. «]--§- ^^ofl fsi t-^-l^^m^^ 43g 
- 7 >*>^ 25 tfl^l 30°C^H 6*m ^o> a^Alsa t^-g- <3}^ # 300ml*} <L3. 32} *\) 
^^al, 0.2N-<*^> 200ml, SEJ^S 100ml, ^<£^ 100m IS. o g Af|^^cj-. -fj- 

7l^# 3S*>al, ^4 + Ch§- 444 Jl^ofl «44t 300ml» 7>S} 

-2, -a-froflAi 30-g- ^ 2^ ^f-g- <^3if ^ 33£*M «H Jl^lS. *H ^# 87.6g( 
96%)* ^^rf/ 

<73> ^ S. : 98.5% 

<M> -8- 31 : 134 ~136°C 

^IH-NMR U,CDC1 3 ) : 6.03(d,lH), 5.78(dd,lH), 5.57(m,lH), 4.70(m,lH), 4.28(m,2H), 

2.58(d,2H), 1.19(d,3H), 0.90(s,9H), 0.89(d,3H), 0.1(s,6H) 
<76> ^Ajofl 4: 

<77> 6(R)- [2-(8 1 (S)-2» , 2»-r] ^ ^-a] -2 • ( S ) , 6 ' (R)-r} nj) • , 2 • , 6 1 , 7 ' , 8 ' , 8a ' (R)-«J 

A>§l-S^^-l'(S))^^]-4(R)-(u]^^-3^-«^^ 1 ^A])-3 ) 4,5,6-^)S^)^-2^ 
x\&-2-&°] aflS (^-^ 70} s^£.) 
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<79> ^-ii}- #*1*HH M lOOmHl 10g ^ 

2.3ml« 7>*>J1 30£- 7>1^^1?1 th8-, 2,2-tH 1 S J i L E] i i 5.2ml ^ ^A]cfl 3 

°1H 5^1 sh^-# lOg* 7>*H 8 7><l#fi-*t ^ ^^Al^ji 

= 300ml» 7>^>J1 # 300ml^^.S. 2^j ^ Tfl*} 0.2N-^^> lOOml^S. 23} 

isl-^S 200ml^ <LS. 2 si -B-7l#^ £-5^ cf^- ^2: ^ 

#<&#fM^ -i^sWi- 12.1g(^# : 98%)^ ^*>^rf. 

<so> ^- s. : 98.3% 

<81> lH-NMR U,CDC1 3 ) : 6.01(d,lH), 5.80(dd,lH), 5.52(bs,lH), 5.35(bs,lH), 4.60(m,lH), 
4.30(t,2H), 2.60(m,2H) ) 2.38(m,2H),2.20(d,lH),1.98~1.25(m,14H), 1.12(d,3H), 
1.10(d,3H), 0.95~0.81(m,15H), 0.1(s,6H) 

<82> ^X\q) 5 : 

<83> 6(R)-[2-(8 ' (S)-2" , 2"-^ n\) ig Jf 3 -2 ' (S) , 6 ' (R)-^ *H ^-1 ' , 2 ' , 6 ' , 7 ' , 8 ' , 8a 1 (R)-*" 

a>^1 H.S.M-S^-1 ' (S) ) ofl ^ ] -4(R)-^] B.^} -3 , 4 , 5 , 6- Bfl S.S-2H-31 ^-2-^^ *]} s 
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<85> BllM^l^S.^^: 100ml 41 -i*H 44H 7^ ^# 12. 3g^- -g-*M 

^lul ^ 5ml« 7>t!r ^ 1N-b«S21-^-^^-£^#S.E|S. 63m 1* 7}^}3L ^°\}*\ 48*] 
# jat&Sj-Stch *];-§-°JH 4] Ells 800m 1# 7>-&>Jl # 150ml AS. 2s) rf^- 
0.2N-^^ 150ml, # 150ml, 5.^-^2:^-8-^ 150ml, ^# 150m IS. ^^^r 

<86> ^ £ : 99.2% 

<»7> ^ : 133 ~135°C 

<88> T-H-NMR (a,CDCl 3 ) : 6.0(d,lH), 5.78(dd,lH) , 5.51(bs,lH), 5.37(m,lH), 4.62(m,lH), 
4.39(bs,lH), 2.92(m,lH), 2.64~2.74(m,2H) , 2.4(m,lH), 1.13(s,6H), 0.86(t,3H) 



°1#4H 5L^o] M. ig-^o} wjogofl ^ JI^JES. ^3 H^E}.^ ^ 

4. 
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11 

1) 221 s^m^-i- ^sj- w-ifl^M- ^flsHM 
^ 5J-«M 33 se)^ *l|3rfte #tI1; 

2) ^"71 3W<| 33 MEl^M: ^fl^^m §m^:3 5l£SA]7l5] m. 

3) #7] ^€ 53 3**M 83 2,2-^nil^«-El^ #3.5} 2= « 

^o]^n]]ol s)-^ 93 ^^tfW 0 !^- SE^r 103 AV^-Jt^jc^^. 

» i^Rr ^SLS. *}±= 13 ^w>^3-€3 ■ 

5).^ i 




3*«H 2 
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9 

(R 1)3R2N+X- 
SHM 10 
(R 1)3R2P*X" 
^-71 *HH, 
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